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T h e e f f e c T i v e n e s s o f b e h av i o u r a l a n d p s y c h o s o c i a l h i v / s T i p r e v e n T i o n i n T e r v e n T i o n s f o r M s M i n e u r o p e : a s y s T e M aT i c r e v i e w Given the need of programme planners and policy makers for descriptions of specific interventions and quantitative estimates of intervention effects to make informed decisions concerning prevention funding and research, there is a need for a systematic review that updates the current knowledge base about HIV/STI preventive interventions targeted at men who have sex with men (MSM) in Europe. The aim was to summarise and assess the effectiveness of HIV/STI prevention interventions for MSM living in Europe, and to identify intervention characteristics associated with effectiveness as well as potential gaps in the evidence base. A systematic search for relevant literature in eight international databases and in reference lists of relevant reviews and included studies was performed. Studies were selected according to prespecified criteria and appraised for risk of bias. We summarised results using tables and calculated effect estimates for sexual behaviour outcomes. Results from six controlled studies, involving a total of 4,111 participants at entry from four different European countries were summarised. The results showed that there was 'high' or 'unclear' risk of bias in one or more of the assessed domains in all studies. The pooled effect estimate of the four interventions for which data were available suggested that MSM who participate in HIV/STI prevention initiatives may be somewhat less likely to report unprotected anal intercourse (UAI). The evidence base was insufficient to examine characteristics of interventions most closely associated with magnitude of effect and to draw solid conclusions about unique gaps in the evaluation literature. Despite the maturity of the HIV epidemic, rigorous outcome evaluations of any form of behavioural HIV/STI intervention for MSM in Europe are scarce. The results point to possible short term effects of interventions in terms of reductions in the proportion of MSM who engage in UAI, but the paucity of controlled studies demonstrates the need for research in this area. There is an overall deficit in outcome evaluations of interventions aimed at reducing HIV/STI risk behaviour among MSM in Europe. Designing behavioural HIV/STI preventive strategies to avert new infections, and the evaluation of such prevention programmes for MSM is an important component of a comprehensive HIV/STI containment strategy across the continuum of prevention and care.
Introduction
Across Europe, the HIV/AIDS epidemic has caused tremendous human suffering and financial loss as the number of new diagnoses of HIV infections has continued to increase: from 2000 to 2007, the annual rate of reported HIV infection increased from 39 to 75 per million [1] . In Europe, men who have sex with men (MSM) continue to be the population most affected by HIV, and the rate of infections is increasing faster among MSM than among other populations [2, 3] . In high-income European countries, MSM remain the group at highest risk for HIV [1] , and unprotected sex remains the most frequent mode of transmission. There has been an increase in the rate of MSM who report unprotected anal intercourse (UAI). For example, in London, between 1998 and 2002 there was a doubling in the percentage of MSM reporting UAI with a casual partner of unknown or discordant HIV status, increasing from 7% to 16% [4] . Recent outbreaks of syphilis and gonorrhoea in several major European cities suggest a trend for increased sexual risk taking among MSM [5, 6, 7] .
In the absence of an effective and affordable vaccine and noncurative abilities of current antiretroviral therapies, behavioural and psychosocial prevention with the goal of limiting sexual risk behaviours remains central to the efforts to decrease sexual HIV/ STI transmissions among MSM [8] . Further, while antiretroviral therapy treatments have tremendous life-saving potential, they are expensive and carry debilitating side-effects for some people [9] . Behavioural and psychosocial HIV/STI risk reduction interventions to reduce unprotected sex among MSM range from individuallevel interventions and group level-programmes, to community-level interventions [10, 11] . Such interventions will continue to be vital in the battle against HIV/STI, and therefore it is important to find out whether they help, harm or are ineffective.
The effectiveness of HIV/STI preventive interventions targeted at MSM has been assessed in various publications. Most recently, in 2008 Johnson et al. systematic Cochrane review evaluated the effects of behavioural interventions to reduce risk for sexual transmission of HIV among MSM [12] . The review included 58 randomised controlled trials (RCT), of which almost three quarters were from the United States (US). The review concluded that behavioural interventions reduced UAI by 27% compared to minimal or no HIV preventive intervention. A few other reviews have been published about the effectiveness of HIV prevention interventions, but most of these are not specific to MSM. When the target population has comprised MSM, MSM in Europe have not been the focus. Further, the majority of reviews have neither utilised a comprehensive search strategy nor clear inclusion criteria, and many of the reviews are out of date, having been published before or shortly after the year 2000. Therefore, there is a need for a systematic review that incorporates explicit inclusion criteria and that updates the current knowledge base about HIV/STI preventive interventions targeted at MSM in Europe. The objectives of the systematic review were to 
Methods
The completion of the systematic literature review was in accordance with the Cochrane Collaboration standards [13] .
Search methods for identification of studies
The primary method of study identification was electronic searches. Under the guidance of the author, a research librarian designed and executed the electronic database search. References in obtained reviews and included primary studies were scanned to identify new leads and included studies were looked up in ISI Web of Knowledge in order to identify further studies.
We applied the population, intervention, comparison, outcome (PICO) model described by Sackett et al. with respect to criteria for considering studies [14] . Concerning population, the intervention had to be received by MSM, who resided in the European region. We introduced the regional specification to ensure the included studies were clearly relevant for Europeanbased research and intervention activities. We enforced no other limitations on participant characteristics. All forms of behavioural and psychosocial interventions designed to promote safer sexual risk behaviours among MSM were eligible for inclusion. There were no restrictions in level or mode of delivery. Regarding types of comparisons, we accepted no intervention, minimal intervention, placebo psychotherapy, standard treatment, or other active HIV/ STI preventive intervention condition. We viewed studies in scope if they included measurement of sexual behavioural or biological outcome indicative of HIV/STI transmission risk.
With respect to study design, eligible studies were RCT, controlled clinical trials (CCT), and controlled before-and-after (CBA) studies. Lastly, only publications written in English, German, or one of the Scandinavian (Danish, Norwegian, Swedish) languages were included. To ensure that all research included was relatively new, we included only publications that were published in or after the year 2000.
The screening of literature was carried out in a three-stage procedure (screening of title, abstract, full text) whereby each level consisted of increasing scrutiny of the studies based on the inclusion and exclusion criteria of the review, as described above. 
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Description of included studies (n=6
Data extraction and analysis
Data from each included study were extracted using a predesigned data extraction form. All data were entered twice and the accuracy of all data extracted by the main reviewer was checked, including data in tables, before analyses were initiated. With respect to quality of the evidence, we used the Cochrane Collaboration's tool for assessing risk of bias [13] . Two reviewers discussed and agreed about the adequacy of risk of bias for six domains by assigning a judgement of 'yes' indicating low risk of bias, 'no' indicating high risk of bias, and 'unclear' indicating unclear or unknown risk of bias. Criteria set by the Cochrane handbook and adapted to the health promotion field were used to make these judgements. We estimated effects of interventions in two ways for binary outcome measures. One, by the adjusted absolute risk difference (ARD) in which the pre-post change score (in percentage points) in the control group was subtracted from the pre-post change score in the intervention group, and two, by the risk ratio (RR) and 95% confidence interval (CI) (95%CI) based on the post intervention data. We also decided, a priori, to perform metaanalyses to estimate intervention effect. We used Mantel-Haenszel random effects meta-analyses because it was assumed that the intervention effects would vary across studies. All analyses were conducted using RevMan5 [15] . Where there were several follow up times, we analysed them separately.
Results
The literature search resulted in 2,199 potentially relevant records (Figure 1 ).
We excluded 2,166 records at title or abstract level which were clearly outside the scope of this systematic review (e.g. descriptive studies), leaving 33 potentially relevant records which were read in full text. We included six studies presented in seven publications for our evaluation [16] [17] [18] [19] [20] [21] [22] . One study is unpublished but results were made available [23] .
Description of studies
Four of the included studies employed a randomised controlled design, including two cluster RCT, and the remaining two included studies were CBA studies [16, [21] [22] [23] ; [16, 23] ; [17, 19] (Table 1 ).
The included studies involved a total of 4,111 participants at entry (range 50-2,276) from four different European countries: Russia and Bulgaria, the Netherlands, and the United Kingdom [16] ; [23] ; [17, 19, 21, 22] .
The studies targeted gay and bisexual men of various ages (one study also included 55 women) [16] . One study specifically targeted young MSM, another aimed to promote sexual health in HIV-positive MSM [16] ; [23] . In the four studies that reported information about ethnic background, the populations were predominantly white (about 90%) [17, 21, 22, 23] .
The self-help and motivational enhancement intervention of van Kesteren et al. was individual-based and consisted of a self-help guide, a face-to-face motivational interview, and a motivational interviewing telephone call [23] . Two interventions consisted of group sessions; one covered various aspects about sadomasochistic sex [21] , while the other was a cognitive behavioural workshop [22] . The remaining three studies were community-based and modelled after the popular opinion leader interventions developed by Kelly et al. and Kegeles et al. [24, 25] ; [26, 27] . In sum, not two interventions were identical, but the three peer-led, social behavioural interventions were similarly modelled and all but one of the interventions were theory-based [16, 17, 19] ; [21] . With respect to intensity and duration (dose) of the interventions, this was not clearly ascertained from the texts, but the programmes appeared to have 'intervened' from one peer conversation of about ten minutes duration to about 28 hours of education. Primary mode of delivery was in person, generally one-on-one.
Only one category of comparison was used in the six included studies: Minimal to no intervention. Imrie et al. used standard treatment at an STI clinic as comparison [22] . Three studies placed the comparison group on a waiting list to receive the intervention after the study [16, 21, 23] .
With respect to outcome measures, all the included studies had collected self-report data about UAI with men. One study included a biological measure of new sexually transmitted infection [22] . Follow up ranged from two months post intervention to 18 months [21] ; [17] . Several studies incorporated multiple follow ups [16, 17, 21, 22] .
Risk of bias in included studies
The risk of bias assessment comprised six domains and we judged that there was 'high' or 'unclear' risk of bias in one or more of the assessed domains in all studies (Figure 2 ). Briefly, with respect to sequence generation, there was insufficient information in all studies, except one, to judge whether it was adequate [22] . The situation was similar for allocation concealment and blinding. The issue of incomplete outcome data was adequately addressed in two studies [16, 22] and unclear or insufficiently addressed in the remaining four studies. All studies were judged to be free of selective reporting. Lastly, we judged other risk of bias, including intervention exposure, which varied greatly among the studies. It was lowest in the gym-based study -3% of the participants reported having spoken to a peer educator during the intervention [17] .
Effects of HIV/STI prevention interventions for MSM
A priori we decided to focus our effectiveness analyses on UAI because it is the most epidemiologically pertinent behaviour for MSM in an HIV risk context, and likely to be included in most studies [28] . UAI was reported as a dichotomous outcome, thus, we calculated ARD and RR with 95% CI based on the post intervention data. Two texts did not provide data in sufficient detail for us to include them in analyses (requested data from the authors were not received in time for inclusion in the analysis) and we reproduced the results of their significance tests [21, 23] . With respect to sexual risks, we could calculate effect estimates for six outcomes (multiple assessment points) across four studies (Table 2) .
At study level, four of the six included studies reported null effect. While all ARD results indicated that the interventions had positive effect, inspection of the effect estimates show that three quarters of the outcomes failed to reach significance.
We used Mantel-Haenszel random effects meta-analyses to estimate the intervention effect of the four interventions for which we obtained data. Collectively, the four interventions that were measured against minimal to no HIV prevention intervention appeared to reduce the probability of gay-or bisexual identified men engaging in UAI (Figure 3) .
The pooled effect estimate of the four interventions suggested that MSM who participated in HIV/STI prevention initiatives were 10% less likely to report UAI (RR 0.90, 95%CI 0.83-0.96). The total MSM sample in these four interventions was 3,777. One study included 2,380 MSM, and consequently, the study contributed disproportional weight (84.9%) to the pooled effect estimate [19] . In subgroup analyses the pooled effect estimate showed that the result of the two interventions with design of highest internal RCT: Randomised Controlled Trials; CBA: Controlled before-and-after Note: Pre-and post scores are reproduced from the study publication. We calculated change scores in percentage points, adjusted absolute risk difference (ARD) and relative risk (RR) with 95% confidence interval (CI). Legend: a n for various groups and outcomes were not given in Amirkhanian (2005) table1, therefore n is assumed as stated in text: at baseline, n=133 for intervention group and n=143 for comparison group; at three-month follow-up, n=124 for intervention group and n=130 for comparison group; at 12-month follow-up, n=119 in intervention group and n=124 for comparison group; b stated in study publication; c adjusted odds ratio reproduced from publication. In subgroup analyses, the pooled effect estimate for the shortterm effects (three-six months) of the two RCT with least risk of bias suggested that MSM participating in HIV/STI interventions were 34% less likely to report engaging in UAI (RR 0.66, 95%CI 0.52-0.82). The effect was not significant at medium-term follow up (12 months) (RR 0.81, 95%CI 0.65-1.03).
The evidence base was insufficient to examine characteristics of interventions most closely associated with magnitude of effect and to draw solid conclusions about unique gaps in the evaluation literature on HIV/STI interventions for MSM in Europe.
Discussion
This is the first systematic review to summarise and assess the effectiveness of HIV/STI prevention interventions for MSM living in Europe. The main finding of the review is the dearth of HIV/ STI prevention interventions for European MSM which have been evaluated in such a way as to enable reliable conclusions about effectiveness. Among the six studies identified and included the proportion of information from studies at high risk of bias was sufficient to affect the interpretation of results.
Effectiveness of HIV/STI prevention interventions for MSM
The meta-analysis results of four studies showed that one pooled effect size is most valid. The subgroup analysis for the short-term effects of the interventions by Amirkhanian et al. and Imrie et al. suggested that MSM participating in HIV/STI interventions were significantly less likely to report engaging in UAI than MSM in the control groups at short-term follow up [16] ; [22] . An effect size associated with significant reduction in UAI was not found at 12 months follow up. The findings mirror other high-quality reviews showing that effects of non-US interventions are limited and become attenuated over time [18, 12, 29] . In stratified analyses of rate ratios for small group and individual-level interventions, a recent Cochrane review found that while studies performed in the US yielded a net reduction of 22% in unprotected sex, studies performed elsewhere in the world showed a much smaller net reduction that was not statistically significant [12] . Nonetheless, the findings in the current systematic review give cause for guarded optimism. The controlled studies included in this systematic review demonstrate that it is possible to successfully conduct rigorous HIV/ STI prevention trials for MSM in Europe, and there may be some effect of interventions aimed at reducing HIV/STI risk behaviour among this population.
Gaps
It is not presently possible to know which unique gaps in the evaluation literature on HIV/STI interventions for MSM in Europe exist. However, it should be noted that all but one of the six included studies are from Western Europe; four of them were set in the United Kingdom. Further, the samples included mainly white MSM. Non-white MSM appear to be underserved. Only one study included a biological outcome measure.
Implications for future behavioural HIV/STI interventions for MSM
Almost thirty years into the HIV epidemic, it is disheartening to find so few behavioural HIV/STI prevention interventions that have been rigorously evaluated for MSM in Europe. The paucity of controlled studies demonstrates the need for research in this area: more and better outcome evaluations of HIV/STI prevention interventions for MSM living in Europe are warranted. While there is no other reliable substitute for evaluating the effect of interventions than controlled trials, other designs such as interrupted time series designs can also be used [30, 13, 31] . Researchers who are concerned about the ethics of allocation to experimental groups can use waiting list controls whereby the control group receives the potential beneficial intervention post data collection. The drawback is the difficulty of establishing long-term effectiveness of the intervention [32] . It also remains important to integrate process assessment into the evaluation design in order to learn about feasibility, acceptability, practical constraints, and related issues. Implementation and adherence are typically difficult to measure in multi-component intervention programmes, but provide critical information [33] . For example, Elford et al. process evaluation helped explain the likely reasons for lack of programme effectiveness [34] . Researchers and journal editors should strive to disseminate also null findings and related issues in intervention research [35] .
As far as possible, prevention professionals should incorporate clinical HIV/STI outcomes, and not just rely on self-reported changes in cognitions and behaviours. Cognitive processes are not necessarily pre-requisites for behaviours and as self-reported behavioural outcomes, tend to overestimate intervention benefits [31, 36] . Further, because risk assessment for HIV transmission by self-report covers a wide range of behaviours it would be important to specify UAI according to partner type and partners' serostatus, as done by two of the included studies [17, 19] . One alternative suggested by Newman et al. is to use new technology, such as computer assisted self-assessment, to improve the truthfulness of self-reported sexual behaviours [37] . Biological outcomes reliably assess potential harms as well as benefits. Of the six included studies in this systematic review, only one included clinical outcomes and it found that incidence of STI significantly increased in the intervention group compared to the control group. Imrie et al. state that screening of asymptomatic infection was not part of the original study protocol because they believed it would affect recruitment, but the return of specimens by post worked well [22] . Lastly, multiple follow up assessments allow for an evaluation of the longevity of effectiveness and should be attempted. Several of the included studies in this systematic review did, but the longest follow up was 18 months. Ideally, since incidence of HIV/STI infections is the most important and reliable outcome and changes cannot be reliably measured in a short time period, long-term follow up of several years is desirable.
Strengths and limitations of this review
This systematic literature review was conducted according to the Cochrane Collaboration standards [13] . A further strength is that controlled studies were evaluated, i.e. studies that can reliably say something about effects of interventions. Additionally, meta-analyses were conducted to synthesise independent and diverse studies to derive an overall estimate of effectiveness of interventions, allowing also for an exploration of differences across studies. However, findings must be viewed within the context of the limitations of the systematic review. The reviewer was not at any screening level blinded to the authors or other information about the publication when assessing the studies. Only recent publications in five languages were included in the literature search because of resource limitations. While it is possible that the resulting search may have excluded relevant studies, this does not seems likely because the reviewer inspected 14 related literature reviews, which had no publication year-or language restrictions (see literature list) and no other behavioural HIV/STI outcome evaluations for MSM in Europe were identified.
Conclusion
The main finding of this systematic review is that despite 30 years into the HIV epidemic, rigorous outcome evaluations of any form of behavioural HIV/STI intervention for MSM in Europe are scarce. Evaluating the effectiveness of interventions poses significant challenges to the scientific community, but if one were to have evidence-based policies and practices to prevent HIV/STIs among MSM in the future, additional behavioural interventions with accompanying outcome evaluations should be implemented. Interventions should target both individuals, groups, and communities, strive for biological outcomes alongside behavioural measures, and include multiple follow up assessments. Evidence from this systematic review demonstrates that it is possible to successfully conduct rigorous HIV/STI prevention studies for MSM in Europe which meet these criteria, they indicate sexual risk behaviour change, and such studies should to a greater extent become part of a comprehensive continuum of behavioural and biomedical HIV/STI prevention and care.
